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(57) Abstract: 



PURPOSE: A nonlinear photoelectron 
compound and a method for producing a 
host guest-based photoelement are 
provided which can produce a 
photoelement having a low optical 
transmission loss. 

CONSTITUTION: The compound 
represented by formula 1 containing a 
carbazole group being thermally stable and 
having a photoconductivity as an electron- 
donating group is described. In formula, R1 
is C1 to C10 alkyl, alcohol group- 
substituted C2 to C10 alkyl at its terminal, 
substituted or unsubstituted phenyl or 
naphthalene; R2 is nitro. C1 to C10 
sulfone. alcohol group-substituted C2 to 
C10 alkyl sulfone at its terminal, and 
substituted or unsubstituted phenyl sulfone: 
X is C or N. The compound is excellent in 
electrooptical property and does not 
decompose thermally and sublime even at 
above 250 deg.C. The wave guide-type 
photoelement is manufactured by using the 
compound as an organic photoelectron 
and polyimide as a polymer medium. 
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niAiais 

UlE_ r il ,a i 

AlsAI AflgS 1002X1 


(72) 


OI*g 

CH2AI Sg? Oisg 102-10 

CHSAI 2°Jg S^UfflOH&E 109= 5062 




(74) CHEiei 






(77) 






(54) g^S 


tret* ahss ui^s m&n mmm §=■ oi^ 


oigor ^xi2i Bi^«rs 



R2f 

S BfS§ 81^(03 £«!EJ^ H|£« ITS* t^s S #71 SJtmS S7I^SX> m^MS AhgSKQ ME10IGIH1 laDj OHgS 




N 



-R 2 — — (I) 



£7\^MM c, ~C 10 2J ©S?|. U^iM C e ~C 

t0 H| ^71. *1» H|*I5 H^l U=STS! 71012. R r £ UM7I. C, ~C 10 °j S^J £*7|. WEHH Wg7l71 «&g C r ~C in 2J 
3HAI 

?wn^if aiss his* g-s^ tfe^ a on oig*> &±wsj as w& 

S SfSS S*^5(aromatic)75S SJ8HM gsjSS 0^ SgeKfl. *!0fl 2|«| 3=7} °E£|^ ^£1 ^~ ?WH(carbazole) 

7lg SO{7|£ 5171 i/&^(l)S £*!E] = £^ bl£*! S 0IP# #£JDi QHHOfl g^AJ?) « = 2±i=-?|0|e( 

host-guesO?H2J 35 W^OO £W 501 D. ~ ~ 
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x-x 



&7\mM r,s c, ~c, 0 2j ©Boa c E ~c 

SQ|2!, <*E. mtHIAiSl £4 SXr at£2f 2£ Al^gEJ *W (dsn 71 a DM °j^O| g# g^EJH Sfl gTjgj 

a f g^j irgsi Aj^sg & » moiEi *s ^wmoi bis th^ch^u °»d. oia^ &±*r°i xag ess ^71 a? ° 



H2!Ch 

£rS73 H^ft W5>rU§2J JWKIOTg 0|#2J U-Sft ^gO| Q|s *j£Ofl 

S7I £r2X, XB£= PH^H gWSJ eSHHAI 7l2!tfCr) UB^M UNbO, 2} ^£8 MUM I2£Kswitching) ^£7 r OH? 

BHf s n (50 pjcosec. vs. 2 nannosec). IKH^ ^01 Or^ £Q (100 GH^ vs. 10 GH„ ). S7I Ir^Xr Ug» 7r320| ^71 ttfl 

=W «ei ?rX|BJ 0111 1CH. &£Hr£ QrCr-*gCKMach-Zchnder) &<3H. g ±«|E(beam splitter) » 

fcFS 1^71 (directional coupler). X-±?lxl(X-switch)e2| SSSPr §451 MOISrH ^AflCHOfl gfi£J- U±XHHI DH° SEI*^ gg# Xjlll 

XlSJr*) S7| H^MUl^ UgamHSDI UI3*J SB* KM 3SKpoling)AILi S^e-Tfl^gChost-guest)*] 

I2£Xr. ^» S7lge HSWEJ SiHOil ^SflOl^l OlgSHJI atJAig ^ifl(side chain) H^Xh &&7$ °7|g0| Hg^ *±fl# 
0|§ ?a 2£XKmain chain). 32112 H^Xh^ 7H2AI?] 7 r I2 HSXKcrosslinked polymeOeOI 2JCf ^*| bld« £7IM S 

BSKB ^AlZl S^M-^^E(host-guest)?flEJ °7I SgXrXBg^ £2#CH e§S ^aO|D| = M Afg*^S 

^ 2?l£m^ ^§01 150-CDI1AJ5E aeiU. 01 MejOIOIEOfl CH^ £r£W °7|g2J g*BE7 r WHDJ §£101 

DIEEJ lSm7r200xOI6fOilAl ^DiU7i QJSOfl &2Xf^7|MBJ l» ^ °j ^^7r 7rS ^ gggog »?|EJi2 2!Q. 

CKfAl. g gfS2| I2^Xr DH§3>2J ^§SDI ?^5ri2 271^2,^ ^§ 0 | 0^ °4SrOt 250XO|^£| s £MA J& M*1l7r S 

oiu« sBOHja ^sh^jxi uifl« ass^a sd. 

S Q# ^71 ^^2J S3 ft Sr^5# OlSftKM 33l5Sr^ &iS# fllSSr^OI 2iD. 

^71 g°r OKJEIMQIo^ 5#E|= Lfg ^BJS ^3|7| S SSMAJ^ ^a^Q|gE7r 1 50x01 £01 CHAi gS?SS OH ° & 

§*rCH H|£« £r^e°l ^tKrelaxation)g ^XI^T 4* 2i= SaOIDIEl HMW OHgS AHiSHl. HMft DH§°» gaOIOIESi S 

^ SaO r S!0flAIE&2| £g^(compatibility)0| ^^orH. gsj °^g^OI 5H(7h§ gE E^ gi}- SEMAiHJ S SE*^ 
a^^o^l ^ISrOI 7rHr§7IM 6r7| 9|*t g^(l)°| Hl^« &3ft Ar§Sr°SA] ^SE 
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ois o>£7i°j tf^eoia. 
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DIES SJg *. Oil Dfy=}2} ">gA|?{ Dig g^ai Cm. 4-USga^0hAfl^0flAIE2> SmA|?| 2^Q. 
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F0Ci3 
DMF 




CHO- 



7 



*K3 



a*^ 8 




NOn 



U) 



(2) 



on 



H£A| 9-x]*}- 9\Um-3-9mwmt\0\£. DME(aiHI^AJ0a&) gQHsHHJAJ NaHS «JgAI3 

3*«**l 9 



H 3 C 



NBS 



(CH 3 ) 2 S0 4 
S0 2 Na > H3C 



BrCH 2 



S0 2 CH 3 (3) 



SO2CH3 (4) 



P(QEt) 3 



o 

II 



(EtO) 8 P-CH 2 



SO2CH3 (5) + 




CHO (1) 
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****** 12 



NaH 



DME 




S0 2 CHd (HI) 



nan. sfl sopis ?rUrt?iM s w u^s^ig ^wsai ^ ess nasi 2101 &i ois gtj2j uiy?i^ o^ §n 

□IS §#2J Or2;>|£ .01^013 ^3(IV) SWgs ?WHi ^^ISHMAI ITU uaoiES* &£M9\ N-WU q# p- 

UMSO^SS Stf2} ±gUO|MaO|E2f ^gorOl p-L|E£0r2LlgSg !§E£ 01 &g ay m qiej N-&§ ?HJH 

Oil o^g £^££ £SSr3 Dglf SD. 
13 




CHCH 2 ) 6 -OH 



HO(CH 2 ) 




5M»»±i 14 

H 2 N 
15 



H0(CH 2 ) 0 



VT „ NaN 02 „ + 

+ . Cl-N 2 . — O - 



(6) 



Np s (7) 



H0(CH 2 ) e 



N=N 



N0 2 



NOg —(IV) 



E5EJ^ B g«E| b|2* 5*^#£ OM? a 2?| w J0-># 3 Dig XIU3AJ 3^ QH§°J eaCH2}BJ 

£ v §2 a; °>§20i oA3 f2Cf 0)em g5J ohggo sow* s>sei ofso^7ig oi^ois^i msoiQ a 

t-K b sresj wa« tnfg§ £f3E£si reeta gAiofl m dis« msoi sioiAi eaoj XBSS 

^ A r g ly^gm 23V 0HJ£> Sa 301 £E7r 20Q-c0l££5 QH^ °>gSrO| d|£« SfSXf 4*M2| £>sK relaxation) 

m 4= 2i= #aO|0|El H^XHIHIS AfgHrESAi ^7} m&m*& 0H§2J dIStJ ^2A> £r^M3 g*J 

br£r ifOI £ SS2I b|£* £tf?Xr Sr^g^ g^2J ti^f H^gg OIMSKJI Oja 7m SfflBJ ^£A> fll^Ofl 0111 4 2iQ 
Rie ^OL bl3» £TSA> ^Ii 3gA> QHl°j laQIQIEOfi S^S bls£ £iMI3 Oia SOI g£f£! £32 ^IS* £A**+ 5 
SgShOI ^EHr^g H|Sfl flliSJO. 52!2g g*aSKW OlDIEmSrBAj Sa*iO. 
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[«Aioa i] 

U.7g(ai6mol)2| DMF1 £3 OXS S£t LHEJH UAJ 3£2K)|E(24. 1g. ai6mol)l ajftrAI^CI* 30S $ 01 tfg 

g?lt 35«c£ 15JH N-MB?mH(2aig.0.14mol)a aiWCffl. MAI 3 ^ 45«c2| 500oJ MM ajlS^lfiOl IS 

01 ±5U GBBrAJ CttHm ° ii fflal OII&&S XJlSSrOI 2*1 3£2| 9-Wf|3K»g-3-?h3HrIffllSrOIEg<1)t 
Q. 41 =95* ^g =B6«c. i 'H NMR(20QMHz. CDCI,. 6) 1.40<t. 311). 4.2Kq. 2H). 7.21. a51(m. 7H). 10l3(s. 1H). 

9^1!3rtiKi-3-?r=bri/Ci3rOlE(4g. 18mmol)e 150al2J 3££J m^2?(H £2S| ^OIH UAJ, 0H^£j(2g 21 5mmol)t S?mO£ 
9 -^E}3-e»! (Dean -Stark trap)! QISoIAi #B1£ 7rSr9Ai 1BAJ2J =°r o^A|?JQ. 57g * §1 LHE13 2* »^ g 

£2j }&y\oin \jm. gi im^M 150*121 ts^i 3;?^ dm. asuM e&er 0 ' =^21 g^oi xaggsLiQ. 

0I# CWSfSUl SMOfl Al 2£B r 01 4.5g2J Srt,^<2)# S2ID. m.p ; »H NMR(200 MHz. CDCL. C) 1.45(t 3H) 4 36(q 2H) 7 25(m 
4H). 7.45(m. 5H). a03(d. 1H). 8.18(d. 1H). a61(t. 2H). 

S-±E*3-EQ0| M3±3(HI 4-UEg|oyo r A|ei01IA|H(a64g. 20.lmmol)2> 25*J §»o; 3 HaitrSAi 2tem(2)(4g 13. 

4mmol)# SWI 12AJ^ S>gAJ?l3 2f7h Ol^g ?rM^^'LII0|E2J gZWr^ZiQ 01 gSjOfi OrAfl^Ofl A|E(a4g 

4O.2mmol)0 S*jo1 * £>f?oK>U1 2A|^ 5?gAJ?l2 Cms^gUIOldOII C0,7r °^ £ E1 LHEJ3 

9-Xj*Wr DISS flt»(IIW 22a. -1 s 

*S;X- *i=rg =217r ; 'H NMR<200 MHz. CDCI^. «) 1.46(t 3H). 4.37(q. 2H). 7.2l(m. 2H), 7.52(m. 3H). 7.67(m. 3H). B.24(m. 3H). 
CgAJW] 2] 

P-mZV gflt^AJE 4gS(t78g. tmmol). 4§ B r 0|?r£U|0|£<16Bg. 2m mo I) S! PHI £3IO|M<1B9g. l.Smmol)! SttfkQ 400 
0*121 #B §DHS SK)t A15 3«K^O. 20AJ2 §^ 5f?A|3|3 UAj 75*Cg g£l LiiEIH ^§5r0} ?4 SsfP^SS 

^ M&S : M WMM «§gAJ?l 4-0flg ^?e^(3)i ^SQ. 4!;782. =SflX ; 'H NMR(200 MHz. CDCl a . e) a43Cs.in) 
. 3.0(s. 3H), 7,35(d. 31). 1.70(6, 2H). 

4-DflH ^ e?2fl(ia7g. CllmmoDl 200^^32} &^0fl gofl^ m N-Sga^dOIO|E(NBS. 17.8g. 0.1mmol)5> a2g21 H r 

OI2?5e»iri^AH3l£(BPO)M g^OI ^im?fl ^AJ^IQ. &g ° 60*c §Ef mail 01 CH2}or01 ^^OIOIEM fl^m 

2 ^^^Sm^-B^imiS^l§^ aSSD. 4s;64SS. =89X ; 'H NMR(20 
0 MHz. CDCI S . 6) 3.EKs. 3H). 4.49(s. 3H). 7. 85( d^O^Ud^H): " 

4- Wii ^5 HS0W1E(52g. OJmmoOM 250mi #E>>r30fl M£jQill 5^iMIM(16.6g. aimmoDl 5{mAl?l3Ai 

m ?\mvu. t} aj^ g& e?g g?ie maie! n ^ehmaj &s a^f ais Ai^sm g^^n sisroi «jas 2^ a 

7i*r3 ffl^ gS^r 3 ^D. 01213 5* 5SOrMaSKI(§§?!J ; Ofl^OrAflEJIOie ^5/4 = 3:1)^ ^EI gAUSKM 4 -(Ml ^3y)^ 

§i^i±mO|M(5)M 4g;72X ; 'H NMR(200 MHz. CDCI a . 6) 1.23ft, 6H). 3.(Ks. 3H). 3.24(d. J=2a2 H z . 2H). 7.48(d. 2H). 7.86( 

d. 2H). 

250*121 3^? gef^HOI 80mJ2J 1.2-a«^AIMEKDME)e 4:§orO|£EfOIE(0.65g. 27mm ol)l M^AJEIQ. 2M ^Ofl MS?f 

bH-3-?r=b^S1E(4g. 18mmol)g §7^10} S^S«I *0f| 60m*2J DMEOfl fl^Aia 4-CDfll ^5y)»?§5^itUI 

0|E(5.51g. IBmmaDl £251 SiSrAJ^Q. ^51 Sj«rS ^Ofl 2EM MOXS ^XIor^Aj 4AJ^ fi&i BWAJB CHI. §i LHEJH 200mi 

2j ^ett sssi ^^a. oiub. djad ^^qi ^^a. oi^m 0^0^01^ oiesioi *mz\n ^ Mgso.s 222 ^tm 
eaHe saeHWAj a7i*fii 20^ y^ee (w&ii 01 Mora ass^ cm. wamn s^maj 4.5g(^e =67X)2j 

tWSCIfDft 22Q. ^^S =167X ; 'H NMR(200 MHz. CDCI S . 0) 1.40(t. 3H). 3.05(s, 3H). 4.34<q. 2H). 7.3B(m. 4H). 7.48(m 5H) 7 66 
(d. 1H). 7.92(d. 1H). 8.24CL 2H). 

[^AJWi3] 

100Q»J2J 3^? e^aOfl ?rtir§(24.5g. 0.14Smol). K c CO a (40.4g. a292mol) 9 400^1^ DMFp £01 D§ 01 5>g §?|[W 6-35 

5- 1-*3^#(ia?g. ai22mol)e ^SfAI'J 3= 24AJ^ ^ ^AJgja. HEIH 1}M mB Stfst ^IHI sji 3g£5I£S ^g^KQ 4 

^ MgSO a ^ 2^ * gQHP l^HWAt 3917i*rI2 LKHAlg ^EJ? r g & HSOrMHfflin(gg5H ; 0flgO r AiIEilO|M^^= 
l:1)S SEI Sflltta. ^DiA]^ HiJlg iS>^/0rAag(9:1)g 01 g XH^gorOI S UHm« 2911 23 0121m CflUtfKQ 2g agOflAJ 
SH31 9-(6-SHD)E^AJ «^)5?rfclhg(6)e SSD. 4i =65* ^g =123x ; ' H NMRC200 MHz. CDCL. «) 1.32-1. 9Um. 4H). a57(t 2H) 
4.29(t.2H). 7.20-8. 14(m.8H). * 

m S& g^l^ ME}±30fl 1CW2J S*h S>42j- 58,12] Ml «3 p-U^gO^^I(4.3g, 30. 8m mo I) ^ * 15g §£f IHeTSH? 

p-U£S0fy§j CrOIEg3SaOIE7r ^^SD. 01 ^t! ^ QH ° EHr^?H 13 «^ Qg lOgSJ 

5rH ^gLK)|eeH)|E(ai7g. 30. 8mm o I) § gEi -4~4.5*c^ SAJ^HBAJ S^61 g^rtH^. ° l 1AJ^ u Oli^ll ISrCtt 11*5 

^5511 012mm. 01 HSll 20mJ24 OfAfl^OUAJEW ^ 9-(6-5K3IE^AJ SS^WKKBg. 30mmol)# g?r5rd ^El 23XS g£j 
12 16A|^ g& BSmCI. ^4?2J 012^ « 0}^^ MS *0i 3313 UAJ XB^gffKfl a4g(^M 515g)2j 

s&si sHi,^(iv)g saa. c^^g =i43x> 

[^AJIffl 4] 

^AJOII lOiJAJ tmmmW NMP gOHOi 15wt%^ gSflEICH 2J^ gejO^AilOIE(PIQ 2200. 6i™A> Alg) §2?M 10~30wt5sg ^ 

ti*f °. 0.2pm Efl~s 0}2}SrIl. 01 0|EJ ^01 g^si ^Qfl ?Af^ *. ^5 5gSrO} ^Ei&Sg «I5^D. 

OIQJ. &EEr^2J SS^g igSrOI. ^JB^ 3^4011 BttJiat^Q. ©£I&Sg 90*cDUAJ 3i§y§f 3^& 10X2J ^E 

S 200XJrA| ^Aia * 200X(H)Ai 30M 0|0|E5Kimidizatjon)or9 Ai g»*JCh 
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[gAJOtl 5-6] 

diss 1*2*7 sttfgs atmaii) a (ivoi A>e*r 2! oisjous gAion 5a* ggsw gAisrsa 

[gAIQU 7] 



£32 7IS0I tr^ S^s «36r£ Ig*r7l3 S^[J3. #3i9(cladding)#s ga $lEf3qA*2J PIQ 22001 Ml*Kfl ±23*|*r 
$ ^AJOfl 4£ r i/£ BgStefD. $1°l 3CH(core)0££= PIO 210000 gAJCfi IQflAJ fc>£*r iSW tr^gt 20wtS£ 

Stttt Ztw ±B 2^SKM «%fO. SEH ^ 201 *s ^fi^(photobleaching)l OlgorCH £D>S2J £S ^(confinement 

)e £IO. 

3CH# ^f Oil M^E Ofl^AKNOABDl ^ tffl9££ ±5 ~ Ar2l2££ 201 §M 160"C ££011 1A|£ 

SO. nan UM S^g SJftKfl ^ *|Q| SI S§ §W S7I mt 6r7l mKH ^IKpolingJAIL'O ^ 

150*c~200*c°l iaiO|M(hot plat6)^M = 712?^ ^3 £EJ2 71 ^EJ S r ¥ S^il 13D1 *|2| ArOIOfl M m& 10 

0-200V5J s*? *s an ?»hm oi^oiso. ^ ^ s^e 7iesie! dmhwim oie&ra Ernst era qzmoi ^ee} 

gAJOfl 1 LHXI 3MAj &g*J H|£« 1T3A> Sr^g2| SS?| S! £A|0« 4 UX1 TOflAj IrEIErSS &4:*r°l 

2. Sr2£ £££ 1-2dB/c»l UOLH2l£OI, 250X 3,' 400XEJ £S 7fA|3 

#71 (MAI 37| g«t8{ a UD. 

HPIBWI^c 9b &ArB°S ^S&r20. HOI* °i€^^^g(ITO)0| °E1 7I&2J ^OflAl e2| 2fl BAfSrOl 

meiem urn «ai« * s s^oaai ^afsjch uso. SAigsj ejA^oiiAi 45°7 r gsma pew sin- 37i7 r im *jo pirysi 

sIK?2| 3#XI3<phase retardation^ ^2BSi M4^|0fl 2USCK 2*71 01 Al AD 7|(output laser intensity)^ Or 

lo = 21c sin* (vsp/2) 

017IA1 lc= «^R<halt maximum intensity )0IQ. ? S^Ofi ^5 SST V=Vm sin u mtg SKS U. S7I S*f sSJ-Ofl 2|*f anOfl °Jofl ?] 
cv7 r ^£i?0. 3312, 2| e°J «SHH) 2Jt»- S(pKr2r sHr)2i §S ^sHHl 7l2!tt 6s£ ^7^Q S7| SW 71^ r 

w (~3r„)^ Oral *!S£ ^CHSQ. 



r a « ( (SMmYMxVmlar)) ( (» ? r sin J^/ty^sin 2 *) J \lw?9 

x= n>§. mE\U\2\ Im^ AJ7I2J 2^. Ic^ S.W. Vm§ 7rS!l2 ^5 22,^ S^OID. 3313 n=n =n 

0 S 7rSEI2D. • 



(57) 3^21 

W\ go^CDS fi^El^ bldS 5r^#. 




l0 2j n^L a= mas sa^7i a- uaBejioia. u^s7i. c, -c I0 ei &s arson «ss c.-c ia ai 

fllltHM SiCHAJ. R t ~ UEg7|0|2 X~ Sh^ SftM. 

s^tr 3. 

m%w siOiAi. ^571013 x~ &±°±m ^ga^ uid^ ^sa> sme. 

4. 

fl!1t.HH) SiOiAL R c = UES7I0I3 &iSg I9£^ ft^ H|fi« ^gA> miM. 
STO 5. 

«I2*KHI SICH Ai. R, s Ofl^gj^ £g SKr SftTS. 
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g W 6. 

HI3*N)ti 2J01AJ, R E 5J WBOI3. R, £ OfllSt t|9£5 Sfe Uld* SS» S^e. 
2-OiAI. R,S 6-SWIE^AJ«!^Sm ^SSS €^ b|£S StJg. 

s^tr 8. 

* m^tsc aw ma § chjt tttrsi mzmm mt\n gaoi wss^ taoioiEM Mg^t ig£g KnmTv 



